INTRODUCTION
. Although there is some controversy among theorists about the precise size of this e ect, there is 1) To be published in the Proceedings of the IInd Latin American Symposium on High Energy Physics, San Juan, Puerto Rico, April 1998 2) Representing the CDF events (Figure 1 (left) ). Another possible measurement using the same data sample is to look for a di erence in the lifetime of the two B s mass eigenstates. Theoretical estimates predict ?=? to be on the order of 10 ? 20% 9,10] . In the standard model, m= ? is related to the ratio of the Kobayashi-Maskawa matrix elements jV cb V cs j=jV tb V ts j which is quite well known, and depends only on the size of QCD corrections. If these QCD corrections can be precisely calculated, a measurement of ? would We report here the observation of B c mesons produced at the Tevatron using 110 pb ?1 of data collected by CDF. A more detailed description of this work can be found in Ref. 27 ]. An online dimuon trigger yielded a sample of about 196,000 J= ! + ? events. We searched for the B c using the decays B c ! J= l . These decays have a very simple topology: a decay point for J= ! + ? displaced from the primary interaction point and a third track emerging from the same decay point. A measure of the time between production and decay of a B c candidate is the quantity
where L xy in the distance of the B c candidate decay vertex to the beam center in the transverse plane. We required ct > 60 m.
B ! J= K events were identi ed as a peak in the + ? K mass distribution; the tted peak signal contained 290 19 events. This signal provided a valuable rate calibration, as discussed below. However, for the B c search, the B signal events were excluded using a 50 MeV=c 
. Finally, the third track had to satisfy a number of electron or muon standard identi cation cuts.
A Monte Carlo calculation of B c production and decay to J= l showed that, for an assumed mass of 6.27 GeV=c candidates of which 12 were in the signal region. Backgrounds are dominated by fake leptons and by random combinations of real leptons with J= mesons. Table 1 summarizes the results of the background calculation and of a simultaneous t for the muon and electron channels to the mass spectrum over the region 3.35 -11 Gev=c In general, a time dependent mixing analysis requires knowledge of the avour of the B meson at production and decay times. Experimentally, to measure the decay time implies the use of some kind of vertexing algorithm. The avour at the decay time is determined from the decay products. All the analyses reported here use semileptonic B decays. The B meson decay vertex is measured at the intersection of the lepton and reconstructed charm trajectories. The charm signal \D" can be fully reconstructed or inclusively tagged using a secondary vertex algorithm. In analogy with the semi-exclusive B s lifetime analysis, the proper decay length is calculated using c = L xy M B p T ( 00 D 00 l) K (13) where K is an average kinematical Monte Carlo correction factor. In all cases, the avour at decay time is determined using the charge of the lepton. More challenging is to know the avour at production time. Several approaches are possible. One possibility is to use the charge correlations of the B meson and other particles produced in the same jet (same-side tagging). These correlations are expected to appear in the fragmentation process or B decays. The second possibility is to look at the other B meson in the event (opposite-side tagging), that can (for instance) also decay semileptonically, or using a jet charge algorithm.
We present herein three recent measurements of the B d frequency from CDF.
B ? B mixing in D ( ) l events
In this analysis the charm is reconstructed explicitly using the following channels: Same-side tagging is used. The momentum of the B meson is approximated by the momentum of its reconstructed portion. Charged tracks within a cone around the reconstructed B meson and consistent with the hypothesis that they originate from the primary vertex of the event are considered. Of the candidate tracks we select as the tag the track with minimum p rel T relative to the sum of the momenta of the B and that track. The e ciency for nding a tag is about 72%. . An inclusive secondary vertex is reconstructed in association with one of the leptons. The vertexing algorithm has been tuned for high e ciency near c = 0, with the e ciency reaching a plateau of about 40% for c > 500 m. The boost resolution is about 22%. The charge of the lepton associated to the displaced vertex gives the avour at the decay time. The other lepton provides the avour tag at the production time.
The challenge of this analysis is to determine the sample composition. It can be estimated from several kinematical quantities, like p rel T or the invariant mass of the tracks that form the displaced vertex. Here p rel T is de ned as the transverse momentum with respect to the lepton direction of the hardest track in a cone around the lepton. About 86% of the sample is made of b b events (10 ? 15% of these events contain sequential leptons), around 11% are events with at least a fake lepton, and the rest comes from c c events.
The nal sample is formed by 6025 events with a secondary vertex around the electron (electron tags) and 5819 muon tags. Approximately 16% of these events contain both an electron tag and a muon tag. 
This number is competitive with the LEP determinations 2].
PROSPECTS FOR RUN II
In 1999, the Tevatron together with the Main Injector is supposed to deliver 2 fb ?1 in two years. By then, the CDF 28] detector will be upgraded with a new
